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| Endeavour to produce a an Inſtru- 
ment of ſuch extenſive Utility, as that Be: 
for meaſuring Angles accurately by Sea, = 
will be conſidered a ſufficient Stimulus 
to attempt it, and ample Reward when | 
found by Experience to merit univer- 121 
fal Attention. [77 3275 eee | 
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A The preſent Undertaking, there- 
Fe ſeems to require neither Appeal | 5 
or Comment. But the decided Opi- 

nion of that Part of Mankind, whoſe 
Wikhes and Ideas aim at nothing be- 

bs yond the blind Guides of Antiquity, 4 
is too frequently found a great Bar to 

Improvements, and, was the only Dif- 
ficulty the ingenious Hadley Gat 
under it in the Introduction of his In- 
BO, ſtrument, 
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PREFACE. 


3 . Excellence 75 which 5 
being poin ted out, removed that 
powerful Obſtacle, 201 cffecuually eſ- 
— tabliſhed its 2235 tation. 


2a; oubliſking any Thing new boy 1 
thi Kind, it FEA ſhould be the 
invariable Rule to ſubmit its Theory a 
to the critical Enquiry of the Adept, 
who is, in effect, the Guardian of 
Science, and will not ſuffer an Impo- 
ſition on the Public to paſs unnoticed, 
nor deſcend. to de preciate the Works 
of Merit. * 5 


* xt 


The Matter EE for the * 2 | 
. and ſuch as is neceſſary t to ac- E 
company the Inftrument, is to be 
found in the following few Pages, the 
Whole being reſtricted to what is per- 
tinent, and improper Intruſions ſtudi- 
| ouſly ay avoided: R's further to obyiate 
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againſt its immediate Reception, the 
Inventor has determined, to apply him 
ſelf for a Time ſolely to the gerxvice of 
duch who wiſh to be inſtructed in the 
Uſe and eee of told _ 


ment. 1 * 


5 : 


The Table, Ne 1. for e 
the Motion of the Object Glaſs, was 
calculated to its fulleſt Extent; ;. hu, 
conceiving this Compendium moſt. 
conſiſtent with the preſent Deſign; 3 
and being in ſome Meaſure induced 
| thereto from the Uſe it will be found. 
of in other Caſes, 1 have ſubſtituted oY 
the reducing Table, Ne 11. until it 
ſhall ſeem to meet Encouragement for 
an ample Publication. The Table of 
Refraction is carried to ſuch conve- 


nient Length, that the Defect in the 


Proportions mentioned by Dr. Maſte- 
Hne is obviated, and the unneceſſary 8 


Fart under three Degrees i is omited. 
. T he | 
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N i. 9 
7 2 W , 


VI. and VII. I pre- 
new, and from them 
lax in Altitude may 
a Second if neee 


from the Moon's Altitude only, is 
| rendered familiar, which by Help of 
te Inſtrument and Tables here pre- 
ſented, may be practiſed at Sea as 
olten as the Horizon is fit for Obſer- _ 
vations of that Nature, to as great a 
5 Certainty as that now uſed. by three 
temporary Obſervations. And it 
muay be further obſeved, that the _ 
_ Moon' 8 Altitude alone 1 
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4 which 723 could not perform), 4 — 3 
6 the Air through: which we look upon | 
* 


4c Stars, is in 4 


Perpe 
 kkeyiſe it may be _ 


Tremor.” P | 


£ 5 5 9 r, yet the l Dif- 


4 . two Stars could never be 
abſo Raſa renjhedd for the Als is per- 1 


petually altering its Denſity, and it has fre- 
quently been ohſeryed, that at equal Alti- 


tudes, at the fame Time it will be different, 5 


and thereby the general Laws of - 
lde FTA i 1 Wer 


Wa of this . are ſuch as · are 
Alladed to in the preceding Title, a Y 
therefore _ not to be confidered As. an) «4 


ent OW 


The moſt ew IPO at preſent 
for the Purpoſe which this is intended, is, 1 
1 believe, 40 gextint ou the Plan of Had- 


Mic, or Micrometer Screw, togethe 
with Mr. Martin's Adjuſtment of the Glaſs 
- undoubtedly à noble and uſeful Inſtru- 
© ment, ſefficient for all the common Pure 
bose of Navigation.” TR 1 — 


But as int long dene ee | Ant 5 
the Latitude and Longitude of Places, in 
the 
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s Gctant, Which, with: the Addition of 


* 4 28 . 
628 


[nn } 


the eee Port, the utmoſt Accuracy = 
is required, it is to be feared chat many 


Incorrections are hid in ous Dependence. oh 
the Graduations of the Limb, fn equently 
rendered inaccurate by the (yell; ng, ſhri 
ing, or warping, of the Inſtrument. itſelf; 


and it is a Complaint too.often heard, of at 
Sea (where. {mall Inſtruments only are ad- 


mitted) that. the want of Spaoe renderg it 
inconvenient to read off to fiogle. Minutes; 
and although ow may be divided to ha 


: Minutes, yet they cannot be, made uſe. 


Vithout the Aſſiſtanee of a good Magniher; ; 
my e has been to obviate no 


Form to the Inſtrument, 1 will not pat · 
take of the caſual Errors above-mentioned, 
and to enable the Obſerver, with a weak 


Light, to read off as W can . 15 
1 Obſervation, N 
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«Various, —— to effect. the Pur f 8 x 
of: multiplying the Space have been mad; * 
as by Wheel- work, and ſuch like mechanic © be 
Powers, but in general proved unſucceſsful, - 0 | 


From the Deficiency in the mechanic Arts, 


"A Raug to Theory x: for although, the 


- FT ; 


| 1 tz 1 
"Os Rev os of Wheels f Is uniform, 
et the Infinitefimals of their Motion are 
itregular, from the mechanical Conſtruction 
of their Teeth, wherefore, the finer the 
"Teeth are, the neater the Motion approaches i 
to Theory; and when the Teeth are infi- 
| 'nitely ſmall, the Motion will be theoreti- 
cally. true, with this Conſideration, the 
: Power of the Lever is here introduced, 
ating froth the Circumfetence of a perfect 
I Fuer by the Index, paffing 
r the Whole Are of the Inftrument, 
ot only a ſmall” Motion of the Ou: | 
Glaſs, the relative Motions "of which are 
Ben in the Table annexed, and by which 
e are enabled to meaſure an Angle with 
Mm the Accuracy the Nature of Viſion will 
admit. The Motions being likewiſe adapt- 


ed fo a8 to exclude all Danger of F riction. 
| BEIT $4 it LOS 


5 The Toſtrument, beſides this mow Nie 5 
Rt is 4 compleat 7 Quadrant im · 
«proved by a Mode of Anticipation, the 
Slaſs being contrived to move without the 


ALadex, and the Index without the Glaſs, 
by which, in che Adjuſtment preparatory 
Ds ae we WE” any Angle not 

PY unlimited 


0 


|  - from N towards L 


| 4 14 1 
viekimited by: the Nature of RefleQion, Mo ja 


-which is more F 4 
enen, 


DESCRIPTION: 


N ig: 1 Repreſents the whole inftroment, 
with as much of its particular Apparatus, as 
could be conveniently ſhewa at one View; 
it differs in many Reſpects from Hadley's; 
in the latter the Dixiſens on the Limb are 
this they are in the 


contrary, Order, and are but half the Num- 
ber in the ſame Space; IT and 7, are twp 
dight Vanes, to ſuit two Situations. of the 
Object Glaſs, both directed to the ſame 
FHotizon, or Eye Glaſs E; they are: each 
adapted to reccive a ſmall Teleſcope, with 
hich. we obſerve the Contacts more accu- 
:rately ; D and d are the dark Glaſſes. On 


the Ceoter C of the Index, where the Index 


Þ.Glaſs of Hadley s Quadrant is uſually fixed, 
is a Braſs or Bell- metal Semicircle; about 
of an Inch tick (which is allo the Sub- 
ſſtance of the other Plates hereafter. to he 
deſcribed) its Diameter in the preſent In- 
en two Inches. ee in the 
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m dwhereof whibh is perpenllicular to thè Plane 
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N Faſt, e ne 


Lach, 20 repderitsiperpendieular Circum- 
ference perfectly ſmooth, but was worked 
off afterwards to the Shape of the Index 


| Head. It is Erewed fit to the Index in 


ſuch a Manner, that the Axis of the Index 


1 0 Tangent co i 1.21 'The 
Kcument does nt terminate like Hodley's, 


ut is continued in a fight Line from the o 


n — be tv | 


en upon. \tlicir Wee Gr vi The 


under Plate anhich is repacſented by Fig. II. 
Satb a continned Part p. m. the Surface, 


Df the Inſtrumant, and which is acted again 
by the ſemidireular Piece oi the lower 
nnter, is directiy ſtraight with the right 
Lin p. The upper Plate, Fig. III, 


_ hath aiGrove'S, whereby it may be con- 


:fined to the Inſtrument itſulf, or ſuffered to 
-Paſs freely by dhe Screw S. It has alſo 
other Grove +; wliereby it may be con- 
fine d che under Plate, or ſuffered to paſs 
ftrely * * — 0 is the Object | 
Ma | . Glaſs, 


n 


Head of the In- 


lt 9 

_ Glas, or fs ere un 
3 all refſecting Sea (Wants fxed/ wit 
its adjuſting. Serews upon t the upper Plate. 
is à Feather Spring, checked by che 
Crew 4, when counter- r 
ed Fart 5. on: of tlie uncker P. er Weg 


pig iv. Is a circular Braſs Plate, like 0 
former; but has no continue Part ; ©. 4. 
are Perforations* 4 gtegable' ©: the 
Pillars 3. #7 0 ho Mead of the Inder 
where ĩt· is ſerewed on fall, not to be res 
moved; its Center C is a Neth to admit 4 
Serew, to faſten the upper Plate, earrying 

5 the-Obj & Glaſs, which" may be removes 
Here occaſtonally, to\petrfortn 'their- Offces 
in the ſame Manner as Have been deſctibed 
on the upper Center} Thie. Piffance bes 
tween the two Centers is four Inclies, and 


here it may he proper to tale Notice; r 
Fouad d ſaxxeſteul, But; on Aetbunt" of the 
Nicety required, in giving | the tuo: Coutts 
their true Hyoftion, the Inflrument. may. not 

© the” retenged - Certainty, from a % 
0; pf wag on the, tis; ; "That 
every Fan, e of that Nature i; is 
RO obviated 
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Fuse 3 1 Dic. 
But to determine! the Quantity of 
don, we muſt conſult hp ering 
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' Braſs ſemicircular Piece on the Center of 
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5 Iarhe imall Table, Ne 1. conſiſts of four | 
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| 3,26667 Log. Ne I; 
| Cos 7 r | 
. 1 1 2756450400. 6=6 42-6 


nd the farhe Mannkr, fubſtituting 70 bor 
P- and 30 5 for 4 ſeparately, the Columns 
of Variation for the State of the Barometer 
and Thermometer, were . 5 6 
W Ar 


* 


TABLE II. exhibiting the Quantity of Re- 
fraction at all Altitudes, at a mean State of the 
_ Air, viz, Barometer 29 6. Thermometer 30. 
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| 3 w. [FABLE V; 
| : Of the De. 
Prom the Moon's Equato- prefſion o 
rial Parallax, or that given the Horizon 
lin the Ephemetis, to find = 
I = F K. 
ED la; In 2 
22 
a 8s 
5 2 5 bo e 
| 1} i 
44442 94% | 1 
ö i © 
| lod oof 44:5 35 ; 
V4 EST SI gf2 84 
2 33 ${-2 6 5 2 20 
3438039 7 2 31} 
Foſs 215 4j| 8]2 42} 
15 66 $6 912 52 
8 o 8 5103 4 
9 $1 9 90 2/123 18 
9 $110 f 387 Tit 14] 3 34 
I12 12 13 4 3 49 
13 2113 814 11814 3] 
13 9114 414 9 20 | 4 16 
14 4114 915 #1} 22 4 28 
14 1114 124440 
184 . 
28 5 3 
13045 14 | 
414 0.27 
1466 24 
50 6 44 
5517 54 
823 
655742 
0 59 
1 218 
| 75 
1808 32 
18518 48] 
9919 2 | 
9519184 
102354 
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PROBLEM U. 


The Moon' 8 . r being 
58, to find her Parallax in Altitude. 


From the Logarithmic co- fine ef the 
Altitude corrected for Refraction, ſubtract 
the Logarithmic Co- Tang. of 58, the Re- 
mainder is the Lak Sine of the Parallax 
in Altitude. | EL 


EXAMPLE. 


Required the Parallax in Altitude at 20 
Cos 20 o— 9,9729 
Cot. o 58—11, 77280 
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\ Fo finding the Parallax i in Altitude, "Yr hori- 
Nane Parallax being 20 Fri goth Aide 
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TABLE vn. 


ot Logarithmie Differences for readily come 
E the Moon's Ea in Altitude. 
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PROBLEM ut. 


Altitude, to find her true Altitude, 
Suppoſe the obſerved hate was 3 20 0 


The Barometer ſtanding at — 31 4 Inch 
And the Thermometer 45 
The lower Limb being in contact e 

with the Horizon. 


5 Ada the Mook Semidiam RO 45 39 


But the Barometer is 1.8 Inch higher? 
than the mean State, and the Ther. 5 

- lower: wherefore I fay, 9- ioths Inch, e 
2 11 the Variation for the Barometer 22 


— 
2 


- - * 74 

. * boy : . 
2 1 o 
© . a 

* 5 ' : 
g — : ot \} o 
* . = 1 - ' 
+ " _ 


85 Fr rom the Moon' S A FOES or red” 


The Parallax by the Ephemeris © 54 20 


Ik be Latitude of the Place about 43 o o 
: 5s T ” En owe the 1 of Tt 50 Feet 


The Moon's. 3 i 39 


From the apparent Altitude —— 8 20 0 
- Subtract the Depreſſion from Table V. 6 44 f 


Subtra& the Refractlon Table I. 5 \ 
| | | | EY 8 22 FAR 


talen from the third Column : : 18... 


: 22, which muſt be added, becauſe 8 23 8 
the Barometer is higher —= — cnn 


— * 


wa + 


Then 


— — — 


n 


Then from the 4th' Column againſt} 1 
8 28 65, I take out 17 6, the! 
Variation for 20 of the Thermo- 55 


meter, and ſay 20: 17 5 55 44 


Which muſt alſo be added, becauſe 
the Thermometer is lower than the 


mean State but ſhould be ſubtracted FI af | N 5 


if 1 It Was higher — . — 15 


Gives the Altitude corrected ed for 
Kefraction — 2 5 2; 12.4 
With the equatorial Parallax. 54 20 
on the Top, and the Latitude 43 in 
the left Hand Column of Table IV. 
take out the Correction 6. 6, which - 
muſt always be ſubtracted from the 


given Parallax. | 
In this Caſe it will leave be 8 54 13. 4 


With the Altitude above porte ec V' 
enter Table VI. and take out MW  8,2225 
Logarithm from Column L. 2 


With the reduced Parallax 34 13.4) 2 
enter Table VII. and take out the — 829 


Log. L with | its Sign 322 
8 Tigzr 8.1931 


The Aggregate is the Log Sine of LY I 
the true Parallax in Altitude 53 * 


Which mult always be added 0 9 8 4 : 


the Altitude before corrected 


The Sum 1 is the true Alt, of the Moon —.— 50. 4 


| ds 


'P2 5 Thave 


ds 
* * . —_ - 
8 _ en | _ : 
1 oits * as $7 vo, z x — e TP 4 — — — ——— 
* * * b 4 11 4 1 as me E% at 1 3 N * 0 < 23 — 5 11 
L a by 1 e RN 9 4 . * 2 *% Ib "= 
1 EV 80 6 2 8 ok 


ile . 


1 like 15 very beer in 1 


13 all the Elements that can affect the Moon's 
8 Altitude, b ut per haps they will ſeldom be 


all uſed in Practice. On Land, where the 


8 Altitude i is beſt taken by the Reflection of 
the Objes | in ſome undiſturbed Liquid 

- with the Antimeter; or, where perhaps the 

| Obſervation, j is made with a well fixt Mural 


Quadrant, the Correction depending on the 
Depreſſion of the Horizon will be omitted; 


and at Sea the Barometer and Thermometer - 
will frequently. be diſregarded. _ + alla 


The Table of the a of ke 


Horizon i is here included, rather that the 
Elements might be compleat, than for its 
real Utility; for the Refraction of the 
- Horizon itlelf is ſo various in different La- 


titudes, that it will be erroneous; it is there- 


fore to be recommended frequently to find 


the Quantity of that Correction by Qbſer= 
vation, after the following Method. 


Let two ' Obſervers, with their > FD A 
ments well adjuſted, place themſelves back 
to back, and both meaſure the Arch be- 


tween the ſame Object, and the reſpectiye 


N of the Sea at the fame Time. 


„ N | 


\ # 1 , : 
* +» * X 45 k 
F k . 


80 the Object was the Sun or Mis, 
and each Obſerver brought the neareſt - 


Limb in Contact with the Horizon. Add 


the two Obſervations together, and to them 
the Sun or Moon s whole Diameter for 


the Time; from half the Sum ſubtract 90, 


the Remainder 1 is the Lp of the ara 


« 


EXAMPLE. 


Suppoſe the one „ of 9 
the Moon's Diſtance from the 106 19, . 
Horizon was — r 


And the other — — * 34 24 
The Moon's Diameter being — 0 31 42 


180 16 4 


90 8 2, 
._90. R 


The Quantity of ibe Dip bebe 
dap ends | — — 8 0 8 as. 
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TOS. 
PROBLEM W. 5 


Prod hs Patte of the Place, the 3 


gitude by Account, the Moon's Altitude, 
and the Time by the Meredian of the Place 
| * Obſervation, to determine the 8 5 


E 7 P 9 he 3 Pole, accord- 


Z ing as the Latitude is North or South, and 


Z the Zenith of the Place of Obſervation. 


Then PDS will be a Meredian Circle, and 

PZs the Meredian itſelf. Z will be the 

Co- Altitude, PZ the Co-Latitude, and Pd 
: _ Moon' 8 eee | 


2. 
5 
| D ; 
" * * 
* , N 
_ & 
: 8 
* 
— 
% 


ere - © 


| | 
| 
BE 


1 


5 wr 47 15 | 
Thea are the three Sides PZ, Py» and 25 


given, to find the Angle ZP which turned 
into Time, including the Moon's Motion 
in her Orbit, will give the Time of her 


paſſing the Meredian of the Place of Obſer- 
vation; which Time, compared with the 


Time of her paſſing the Meredian of Green- 
wich, allowing for her Motion in her Orbit, 
will determine the Difference of the Mere-- 
dians of Greenwich, and DO Pi of Ob- 0 


ſervation. 
E xX A NM 7 L E. 


March 7th, 1781, 4 1 11 3 apparent Time, 


in Latitude 51 29 40, Longitude ſuppoſed 


about 3o Seconds of Time Weſt, the Alti- 


tude of the Moon's lower Limb was ob- 
| ſerved 562 3o' as Required the Log: 
adds, <3 | 


From the Time at- the Place of 
_ Obſervation, and ſuppoſed Longi- 


rude, I take the CEP Time A 3 391, 1 


| Oblerve Altitude 36 30 30 FE 
's Semidiameter o 16 28.6. 


1 
3 
| | 
14 
9 
| 
; 


Refraction 38 


76 46 58.6. 


REED L I 


Hor Fe | 


rude; I take out its Reduction from 6 
Table IV. F 4 eee Ds 7 — — 


_ "zonal Parallax thus corrected, 5 0168 


— 


. Pa 


e Ballad 0) U@Tphaditris be 2 


With which, and the given . * 


* 


bo 17. 5 
With the Aide and the Hori-. 7,9668 


the Log. from Tables VI and VII 


And the Parallax in Altitude is 33 6 S=7,98 36 


Which added to the Altitude be 


fore N gives the true Altit. tn. 57 19 27 


*Co-Alt. 32 40 33 » 


8. co-Ar. 0 27975 Co- Lat. 38 30 20 
8. Co- Ar. . 9 68 53 39 


149 4 32 


S, Log. 9730699 — 2215 


8. Log. 228800 3 5 337 21 45 


1222221244 
N e 57 17 46 
r 
| 175 24 28 Horary Able 
W Wake the Moon is ſo much 
3 the Meredian, I take her hourly | 5 3 
Motion from the Ephemens i in right þ 5 35 
_ Aﬀcenſion. * — — — 


- And ſubtract it from — 3 0 20 


The Remainder is her hourly 
9 from the * | 50 14 22 Z 5 


he! ms 

Then 14 22 25 566: 16 24 28: 1 4 10 
Which taken from the „ 

Obſervation == Pi Shes bas 
 Leaver the Time of the Moon 


. - paſling the Meredian 15 5 50 59, 


But 


8 1; 490 Ty 
But by Calculation i it appears he 8 
2 did paſs the Meredian of 9 39 23 


5 | ' Greenwich at Wes, — 
-_ "The Difference is — — 042 
Then becauſe this Time is to the 
Eaſt, or earlier than Greenwich Time, 
J take the Moon's hourly Motion 14.22 25 | 
in right Aſcenfion, and ubtract it 1 . 
from 15, the Difference is — — 


And fay 15 : 14 22 25 323061 3 

Which gives the Longitude Eaſt 7. * 8 _ 
But the true Longitude o | <= 
rant 64m: 
hath been ſettled at —— :- _— 
he Sum is — — 1424 - 
Which Error in this Caſe is under 10 Miles. f 


A nearer Determination cannot be ex- 
pected, unleſs extraordinary Attention was 
paid i in computing the Time of Obſerva-| 
tion: But as the preceding Example wass 
one of fix progreſſive. Obſervations, wWhic k 
all agreed in the Concluſion within ſix 94 
Seconds of Time, it evinces that the Error - 
| was in the Time Piece, and that his Method © 
of finding the Longitude at Sea, may be de- 

Nan on 3 to that Diſtance, and 
8 3 
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